Background
The Toxics Release Inventory (TRI) is a comprehensive public database of annual emissions to air, water, and land of over 600 chemicals and chemical categories designated as toxic by the U.S. Environmental Protection Agency (EPA) (1). The inventory lists releases from facilities in the 20 major manufacturing industries defined by the Standard Industrial Classification (SIC) codes of the U.S. government. TRI data also are available in electronic form, including an EPA Web site that allows users to locate and list the largest "toxic emitters" in any postal zip code area (2).
As of 1998, electric power plants burning coal or oil also must estimate and report their releases of toxic chemicals to the TRI. This paper examines the implications of TRI requirements for the electric utility sector and develops estimates of the toxic releases that will be reportable under TRI. The primary focus is on coal-fired power plants, which are the dominant source of U.S. power generation, accounting for 52% of electricity production in 1997 (3).
The Toxics Release Inventory
The TRI was established in 1986 by Section 313 of the Emergency Planning and Community Right-to-Know Act (EPCRA). Its purpose was to provide the public with information on the presence and release of toxic chemicals in their communities. The Pollution Prevention Act of 1990 expanded the scope of the TRI to include the reporting of waste management and pollution prevention activities. Current TRI reports summarize the quantities of on-site and off-site releases and transfers of each reportable chemical, including amounts sent to recycling, energy recovery, and waste treatment processes.
Any facility within a listed industry sector is required to report to TRI if it has the equivalent of 10 or more full-time employees and "manufactures" or "processes" more than 25 000 pounds of any listed chemical during the reporting year or "otherwise uses" more than 10 000 pounds per year of any listed chemical. A toxic chemical is considered to be manufactured if it is "produced, prepared, compounded, or imported," including coincidental manufacture as a byproduct or impurity. A chemical is considered to be processed if it is "prepared after manufacture for distribution in commerce". Any chemical that does not fall under the categories of manufactured or processed is considered to be "otherwise used" (4).
Current TRI data show the chemical industry (SIC 28) and the primary metals industry (SIC 33) have the largest nationwide releases of toxic chemicals. Methanol, zinc compounds, and ammonia are the TRI chemicals released in the greatest quantities (1).
Importantly, the TRI deals only with the mass of chemical releases and not with the effects or impacts of those chemicals on people or the environment. Releases of each listed chemical are reported in pounds per year (the units used in this paper), and the sum of all reported releases is used to identify and rank facilities and industries with the largest overall emissions. The question of whether, or to what extent, TRI releases pose environmental or health risks is outside the scope of EPCRA Section 313, which leaves it to individual communities to evaluate the significance of reported releases.
Application To Power Plants
Seven industry groups were recently added to the TRI, including electric utilities burning oil or coal (4). These newly listed facilities have until July 1, 1999 to report their TRI emissions for calendar year 1998. Typically, there is a oneyear lag before EPA compiles, analyzes, and releases new TRI data. Thus, the inventory for 1998 is not likely to be available publicly until 2000.
Background studies by EPA (5, 6) helped to identify some of the TRI chemicals potentially relevant to the electric utility industry (Table 1) . As elaborated below, these substances are likely to be "manufactured" or otherwise used at electric power plants.
Chemicals Manufactured in Combustion. Although electric utilities do not think of themselves as a chemical manufacturing industry, TRI considers the combustion process to "manufacture" new chemicals from the trace constituents in coal or oil used to generate power. Such manufactured chemicals include not only the trace organics found in some combustion flue gas streams but also the metal compounds in flyash, bottom ash, and particulate stack emissions. Coincidental manufacturing is considered by EPA to have occurred any time a chemical substance in fuel is transformed into a different chemical compound in the combustion gas or residual solids (4). For example, if any zinc in coal is converted to zinc oxide (ZnO), then ZnO is considered to have been coincidentally manufactured.
Any compounds of the 17 listed metals in Table 1 that are manufactured in amounts totaling more than 25 000 lb/yr are reportable (except for molybdenum, where only the trioxide is listed). However, affected sources are not required to conduct any new measurement programs for purposes of TRI reporting. Rather, a facility can estimate its reportable emissions using currently available information. Since data are generally lacking on the specific chemical forms of metals in fuels and waste streams, EPA has stated that in the absence of better site-specific information, metals that take part in
